d biomass burning
rine stratocumulus
ff Namibia and Angola

rry Meyer'? and Steve Platnick?

arth Sciences Technology and Research (GESTAR), Universities Space Research
Association, Columbia, MD

2 NASA Goddard Space Flight Center, Greenbelt, MD

Additional Thanks:
Nandana Amarasinghe (SSAI/GSFC), Zhibo Zhang (UMBC), Bob Holz (UW), Rob Levy
(SSAI/GSFC), Santiago Gasso (MSU/GSFC)

MODIS Science Team Meeting, May 7,2012

Friday, May 25, 12



Altitude AMSL (km)

Altitude AMSL (km)

10

Extinction Retrieval for 091400 8532nm

ER-2 track off Angolan coast (~275 km)

"‘&“"1 - '.'("'"'Th_ " e - :

11:09:35 11:16:48 11:24:00
Time of Day (UTC)

Extinction Retrieval for 091300 532nm

10:36:27 10:39:21 10:42:15 10:45:07 10:48:01 10:50:52
Time of Day (UTC)

Friday, May 25, 12

LU LLLIT VPN T ihal 'IF gl gy et Fan
! A TS b g

11:31:12

10:53:46

5.0%X107

N

4.0x10™

N

Extinction Cross Section (1/m)

3.0x10°

2.0x10™4

1.0x10"4

14-Sept-00

5.0x10~4

4.0x10™4

4

3.0x107

2.0x10”4

1.ox1074

Extinction Cross Section (1/m)

13-Sept-00



S5
3
S
o
2
<
—
)
=
=
3]
<
L
o)
'E
w

2
Wavelength (um)

MODO04 Heavey Absorbing Aerosol Model

MODIS Science Team Meeting, May 7,2012

Friday, May 25, 12



MODIS Science Team Meeting, May 7,2012

Friday, May 25, 12



MODIS Science Team Meeting, May 7,2012

Friday, May 25, 12



0140192011
1.00000

0.75000(
0.50000(
0,25000(

I 0.00C0C
MODIS /&qua MYDDE M3.A2011213.051.201124813212Z8.hdf  nans

Cleud_Top—FPressure_Day_Mean_tean 014092011
=1000.0C

a00C.Ccoc
600C.C00

400,000

-A-“- I £200.000

MODIS /&qua MYDDG M3.A2011213.051.201124213212%.hdf  hPa

Courtesy MODIS Atmosphere Browse Imagery

MODIS Science Team Meeting, May 7,2012

Friday, May 25, 12



D02 1 km: 8/19/201 1, 1250 UTC

True color: bands 1-4-3 (0.66, 0.55,
0.47 pm)
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o the cloudy boundary layer.

iases in the MODIS cloud optical property
rom the overlying absorbing smoke layer.

nhanced direct aerosol forcing from the overlying

MODIS Science Team Meeting, May 7,2012

Friday, May 25, 12



2nm Total Attenuated Backsc

W al i*A | '.', LRLS

_~
=
v
S
L
=
—
e
£
<

on
S’

CALIOP Vertical Feature Mask

) | =clear air 2 =cloud 3 = aerosol 4 = stratospheric layer
5 = surface 6 = subsurface 7 = totally attenuated L = low/no confidence
Sm = Smoke PD = Polluted Dust

Altitude (km)

—ansretl
" S ——— . aihhas

- o 2 4wt
mw‘ﬁﬂﬁ”“*- ‘
| | BB LB N [ |l

-12.00
5.73

Latitude/Longitude

August 26,2010 (13:11:09Z Daytime)
MODIS Science Team Meeting, May 7,2012

Friday, May 25, 12



Latitude

0 : . 10 0 10 20

Longitude Longitude

Smoke Base Height (km) Low/Stratus Cloud Top Height (km)

I
20 30

0 10 20 X - - 10 20

Longitude Longitude

Smoke Base Height - Cloud Top Height (km) Smoke-Cloud Layer Overlap Fraction

-3.0 0.0 30 0.00 0.05 0.10

August and September 2006-2001 | Daytime Orbits
MODIS Science Team Meeting, May 7,2012

Friday, May 25, 12



Effects on MODO06

® Absorbing aerosol properties:

- MODO04 C5 aerosol models (Remer et al.).
-  MIEV (Wiscombe et al., 1980).

® |ook-up tables:

-  Forward RT calculations using DISORT.

- MODO06 water cloud bulk scattering properties.

MODO04 ATBD

TABLE 4: OPTICAL PROPERTIES OF THE AEROSOL MODELS USED FOR THE V5.2 OVER-LAND LOOKUP TABLE

SSA/g
Mode ry (wm) o Vo (um’/pm?) Refractive Index: k (0.47/0.55/0.66/2.1uM)
for Tos5 — 0.5

Absorbing/ 0.88/0.87/0.85/0.70
Heavy Smoke 0.64/0.60/0.56/0.64
Accum  0.0096t+0.1335  0.0794t + 0.3834  0.1748 t**" 1.51 —0.02i
Coarse  0.9489t+3.4479  0.0409t + 0.7433  0.1043 " 1.51-0.02i

Haywood et al. (2004)

BB 091 0.59 5.00 0.88 0.52 3.90 0.86 0.40 3.50 0.78 0.48 0.50 0.78 0.79 0.40 0.75 0.57 0.20
Dust 0.95 0.74 0.42 096 0.73 0.42 0.96 0.70 0.42 0.98 0.78 0.44 0.94 0.86 0.30 0.90 0.82 0.24
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MBL Cloud
MBL Cloud With Overlying Smoke
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Table: Scalar Statistics of MODO06 Optical Properties

Cloud Optical Thickness Cloud Effective Radius
CALIOR fxetooms. Tyne _-m_m

Smoke Oaly Clean | 89 | 71 | 127 | 116
WAerosol | 66 | 53 | 115 [ 100
Comected | 74 | 60 | 122 | 107
Smoke and Pollted Dust [Clean |01 |73 [ 19 | 118
Correctedw/Scale | 89 | 68 | 122 | 109

August and September 2006-201 |
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rected MODO06 cloud retrievals.

alysis across larger swath.
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